Clinical research into anesthetic neurotoxicity: does anesthesia cause neurological abnormalities in humans?
General anesthetics mitigate distress and exaggerated hemodynamic responses to pain and stressful stimulation, allowing surgery and diagnostic procedures to be performed worldwide in millions of children every year. Emerging studies, mainly carried out in early postnatal laboratory animals, demonstrate widespread neuronal elimination, alteration in neuronal circuitry, and long-term neurological disabilities following exposure to all commonly used sedatives and anesthetics. These findings have raised concerns among parents, anesthesiologists, neuroscientists, and government regulators about the safety of anesthetic drugs in children, especially infants. Accumulating evidence from epidemiological studies suggests an association between surgery with anesthesia in early childhood and subsequent behavioral and cognitive abnormalities. During the Fourth Pediatric Anesthesia NeuroDevelopmental Assessment (PANDA) symposium, a meeting attended by many stakeholders, the most recent findings in the field were presented and discussed. This review summarizes the current state of clinical research into the effects of anesthetic exposure in human brain development, addresses some of the difficulties in examining the phenomenon, and introduces the most recent clinical findings presented at the PANDA symposium. The unanimous consensus among participants was that additional preclinical and clinical research efforts are urgently required to address this important concern for child health.